Introduction
Paediatric dosing poses a unique risk of medication errors mainly because of the need for individually adjusted dosage considering a patient's age, weight, body surface area and health condition. A recent systematic review on medication errors in the Southeast Asian countries only contained one paediatric study reporting prescription errors and one study investigating administration errors, thus indicating a lack of literature in this field. 1 The aim of this study was to investigate prescription and administration error rates and types in a general paediatric ward in Malaysia and to identify possible predictors of these errors.
Design, participants
This was an observational prospective study conducted in a 45-bed general paediatric ward in the Northern region tertiary referral hospital situated in Penang, Malaysia. On average, there are 400 admissions per month, and a pharmacist attends most morning ward rounds screening prescriptions and providing medication counselling. Study duration was one month and used convenience sampling. Admissions during the study period were included when patients were started on any medication. Data were collected Monday to Saturday twice daily by a pharmacist trained in paediatric pharmacy medicine. Dilution concentrations and diluents were checked using standard references including drug monographs and national and international paediatric literature. Prescription errors detected/documented were validated by a paediatrician. Drug administration errors were defined as per the American Society of Health-System Pharmacists and classified into the four categories 'not harmful', 'potentially harmful', 'harmful', and 'life threatening errors'. 2, 3 Administration errors detected and documented were also validated by a paediatrician or the head nurse. The prescription error rate was reported as per 100 (or 1000) prescription orders. 4 The medication administration error rate was reported as per 100 total opportunities for error. 5 To calculate the percentages (%) of prescription or administration error, the observed total prescription or administration errors were divided by the observed total prescription orders or medication administration activities, including activities that involve omission errors, and then multiplied by 100. The association between variables was analysed using Pearson's chi-square test. Logistic regression analyses were conducted to identify independent predictors of medication errors; findings were reported as odds ratios (ORs) with 95% confidence intervals (CIs).
Results
In total, 152 patients were included. Of these patients, 56% were males. In term of ethnicity, the majority of the paediatric patients were Malay (76%), followed by Chinese (16%), Indian (7%), and others. Median age was 2.6 years (range 0.1e16.1), median length of hospital stay was 4 days (1e27), and median number of medications was 4 (1e19).
Medication prescription error
Of the total 840 prescription orders, 13 showed errors (error rate 1.5%: 15 errors per 1000 prescription orders). The most common types of errors were: unclear prescription (62%), incorrect dosage (31%), and incorrect medication (7%). Junior doctors contributed to most of the errors (92%).
Medication classes involved in prescription errors were supplements, such as iron supplements and electrolyte supplements (42%), respiratory and gastrointestinal medications (25%), antibiotics (8%), and others (such as paracetamol, skin preparations; 25%).
Medication administration errors
Of the 338 medication administrations, 35 exhibited at least one error, with an error rate of 10.4% (10.4 errors per 100 total opportunities for error). Of the 35 activities, 8 involved two errors. Thus, the total number of errors was 43. Administration errors included inaccurate dilution (26%), incorrect infusion rate (26%), omission error (21%), wrong dosage (12%), and inappropriate extemporaneous preparation (9%), wrong drug administered (4%), wrong drug frequency (2%).
Dosage forms involved in medication administration errors involved intravenous solutions (51%), commercial packing (23%), extemporaneous preparation (20%), and nebulization solution (6%).
Of the 35 administration errors, n ¼ 13 (37%) were considered as errors but caused no harm to patients, and n ¼ 22 (63%) were classified as errors with potential harm. None of the errors were regarded as potentially life threatening.
The possible causes of administration errors were inexperienced staff (nursing staff with <6 months working experience on the given ward) (51%), failure to adhere to work procedure (26%), wrong labelling/instruction (3%), and incorrect dispensing from pharmacy (3%). Other causes contributing to administration errors included parents' refusal to serve, omission by parent/caregiver' (e.g. caregiver overslept in ward), and faulty cannula (not set within 2e3 h) (17%). This was so because children were usually accompanied by a caregiver. Oral medications were prepared by the staff nurse and handed to the caregiver. If the caregiver decided not to serve the medication this was considered as omission error. Parenteral formulation (OR ¼ 3.22, 95% CI 1.58e6.58) and gastrointestinal medications (OR ¼ 4.95, 95% CI 1.52e16.12) were identified as predictors of administration errors.
Discussion
Few studies have investigated medication errors in paediatric inpatients, particularly in Asian countries. In the current study, the prescription error rate of 1.5% (15 errors per 1000 prescription orders) was lower than the rate reported by Kaushal et al. (5.7%, 57 errors per 1000 prescription orders). 6 This difference could be attributed to the presence of an in-house pharmacist on the ward supporting physicians in medication dosages. Furthermore, the higher error rate reported by Kaushal et al. 6 may be due to difference in settings and inclusion of various paediatric units (ICU, surgery, and oncology). In Singapore, a higher rate of prescription errors (19.5%) for children was reported. 7 All the reported errors pertained to dosage and frequency. 7 However, the methodology and settings were significantly different to our study. The aforementioned study analysed prescriptions containing paracetamol and/or promethazine, which are issued to children in different hospital departments, such as emergency, outpatient setting, and wards for discharge medications. This may explain the significant differences in our findings.
Of the 338 administration activities observed in our study, n ¼ 35 (10.4%) were considered as erroneously performed. These results are comparable to findings by Chua et al. who reported an overall administration error rate of 11.7%. 8 The study was conducted in a paediatric ward of a teaching hospital in Malaysia using similar methodology. Our results are also comparable to those obtained in a multi-centre study in the UK where prescriptions for children in 10 wards across 5 hospitals were screened. 9 The authors found an overall administration error rate of 19.1% ranging from 9.0% (95% CI 5.5%e12.5%) in a general medical ward to 31.3% (95% CI 25.4%e37.1%) in a general medical ward in a non-teaching district general hospital. Although none of the administration errors in this study caused harm or potentially life-threatening effects, interventions must be planned because more than half (63%) of the administration errors were classified as potentially harmful. One intervention could include an electronic prescribing system for physicians. Additionally, a full-time ward pharmacist to support the healthcare team could have a very positive impact on prescription and medication errors. The effectiveness of these interventions should be investigated in future studies.
Conclusion
A prescription error rate of 1.5% and an administration error rate of 10.4% were found in a general paediatric ward. Prescription errors mostly involved unclear prescription orders and wrong prescribed dosage. The most common types of administration errors were error in dilution, incorrect infusion rate, omission error, and wrong dosage. The presence of a ward pharmacist in a general paediatric ward could reduce prescription error rates, as indicated by a relatively lower prescription error rate than error rates reported by most observational studies. Ward pharmacists should also be actively involved in routine monitoring of drug preparation and administration activities in wards because almost all administration errors found in our study could have been prevented.
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